Differential lipid binding of truncation mutants of Galleria mellonella apolipophorin III.
Apolipophorin III (apoLp-III) is a prototype exchangeable apolipoprotein that is amenable to structure-function studies. The protein folds as a bundle of five amphipathic alpha-helices and undergoes a dramatic conformational change upon lipid binding. Recently, we have shown that a truncation mutant of Galleria mellonella apoLp-III comprising helices 1-3 is stable in solution and able to bind to lipid surfaces [Dettloff, M., Weers, P. M. M., Niere, M., Kay, C. M., Ryan, R. O., and Wiesner, A. (2001) Biochemistry 40, 3150-3157]. To investigate the role of the C-terminal helices in apoLp-III structure and function, two additional 3-helix mutants were designed: a core fragment comprising helix (H) 2-4, and a C-terminal fragment (H3-5). Each truncation mutant retained the ability to associate spontaneously with dimyristoylphosphatidylcholine (DMPC) vesicles, transforming them into discoidal complexes. The rate of apolipoprotein-dependent DMPC vesicle transformation decreased in the order H1-3 > H2-4 > H3-5. Truncation of two helices led to a significant decrease in alpha-helical content in buffer in each case, from 86% (wild-type) to 50% (H1-3), 28% (H2-4), and 24% alpha-helical content (H3-5). On the other hand, trifluoroethanol or complexation with DMPC induced the truncation mutants to adopt a high alpha-helical structure similar to that of wild-type protein (84-100% alpha-helical structure). ApoLp-III(H1-3) and apoLp-III(H2-4), but not apoLp-III(H3-5), were able to prevent phospholipase-C-induced low density lipoprotein aggregation, indicating that interaction of the C-terminal fragment with spherical lipoprotein surfaces was impaired. As lipoprotein binding is significantly affected and DMPC transformation rates are relatively slow upon removal of N-terminal helices, the data indicate that structural elements necessary for lipid interaction reside in the N-terminal part of the protein.